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Th1s report provides information on the seismic hazard for design of the
frnnCh

proposed Environmentat-RestorationDisposal Facitity-(ERDF), a facility
‘designed for the disposal of wastes generated dur1ng the cleanup of Hanford
S1te aggregate areas The preferred ERDF site is located south and east of
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LUU EdbL dHU CUU nESL f"\\

[{#]
0J
L7,
—
0]
ot
st

The Washington State Groundwater Protection Program (WAC 173- 303-806
{&)¥(a)(xxi)) requires that the characteristics of Jocal and regional
hydrogeo]ogy be defined. A plan for that work has been developed (Weekes and
T _ Borghese 1993). In addition, WAC 173-303-282 provides regulatory gu1dance on

L regiting A ‘dangerous waste facility, “and U.S. Department of Energy (DOL) Order

5480, 78 requires.consideration. of natural phenomena hazards mitigation for DOE
sites and fac111t1es This report prov1des information to evaluate the ERDF
site with respect to seismic hazard The ERDF w111 be a Corrective Action

A G T

""""_'":“;Mahégémént"ﬁn?t:(Cﬂﬁ“ﬁ'ﬁﬁ’déT?neu by 40 CFR 260.10.

2.0 FACILITY DESCRIPTION AND WASTE DESCRIPTION -

,,~37The ERDF -is proposed -to manage remediated waste from the Hanford Site in
g CAMU-designated b" the U.S.  Environmental Protection Agency (EPA) for the
purpose of fac1]1tat1ng remediation waste management act1v1t1es from the

-------- -—-Respurce  Conservation and Recovery -Act-(RCRA) and Comprefensive Lnvironmental
Response, Compensatron and Lvabr?vty Act (CERCLA) facilities in compliance

o with- Subpar f 40-CFR-264.552. The proposed ERDF could receive material
SR 7gEﬁEfaIEﬁ,Dv tue Envivonmental Restoration (ER) program during remediation of
~ the Hanford Site_(WHC 1993a and 1993b). Approximately 22 million m*
(28.5 million yd’) of material will be generated from remedial actions on
-~ past-practice waste units.  Contaminated so1l from the 100 Area and 300 Area
operab1e units, as well as some 200 Area operable unit waste, will be d1sposed
e inthe DFGDOSEG-FRDF _The snils will 1i kn1y have alevated lnue]s of various
rad1onuc11des and/or hazardous constituents.

ool ___ _ ._The site_covers. approx1mate1v 15.85 knf (6.12 mi%): 10.47 kn® (4 mi®)
for primary disposal and 5.38 km* (2.1 mi®) for expansion, if needed. Siting
--- -and-land reguirements for the proposed ERDF are presented in the site
--Lweta}eatien-r:esrt.cﬂHf 19030}, '

2.1 DESIGN

The proposed ERDF is expected to consist of lined and unlined trenches
.. and support fac111t1es (DOE-RL 1993b). The primary disposal_site may cover
A - 10,47 km® (4 _mi®).based on. the 22 m1111on m* (28.5 millien yd )} estimate for ER
— genena ed-waste,; the configuration-of the disposal untt‘; and- the de51g1 of
-the disposal units and the support fac111t1es A 5.38 km® (2.1 mi%) expansion
area is set aside for possibie future disposai.



4330179

" e e R

WHC-SD-W296-RPT-002, Rev. 0

— - Figure.l. Location Map of the Proposed ERDF.
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2.2.1 WAC 173-303-281
_:jfTiii:i:if““"“‘ﬁashinh' bn_Admimisir t’VE {oude 173-303-282; ‘Siting Criteria, provides an
oz ipitiatescreen for the consideration of sites for dangerous waste management
we-- L1 facilities. Under Section 6, "Criteria for E1ements of the Natural
Environment" (i) Seismic Risk:
L _ All dangerous waste management facilities shall be located
----- - s such that--the-dangerous waste management unit boundary is
] ~~-~~~‘tocated at teast five hundred feet from a fauit which has
B had dispiacement in Hoiocene times.
- 2.2.2- - DOE Order 5480.28
- - --DOE- Opdey -5480 .28 reguires -the follewing of DOE
R ----to..ostablish Department -of Enevgy-policy-and-reguirements

for natural phenomen hazard (NPH} mitigation for DOE sites
and facilities using a graded approach.

This order reguires-all structures, systems, and components to be
designed and constructed to withstand the effects of natural phenomena
=eecseo - hazavrdsyo M is -intended that 21 1-new-structures comply with this order. Site
~_____planning for new structures must consider all consequences of NPH. This
cooeecmaedingludes. sedsmicityogeclogical b zards;.sail.fiil ive,.-wind, and flopd nlains,

- - —-Natural-phenomena hazard design and evaluation requirements given in the
order require a probab111stic assessment of the likelihood of future NPH

,,'”,i “occurrence. ~ The Tevel of NPH asséssment to be conducted is to be appropriate

,rer,Lhe"perrormance,categ ories being considered in a manner consistent with
the graded approach.

,,,,,WWWHNNW,,,,ﬁStructuressﬁsystemsj”and,componentc (SS

S “perfarmaﬁce categories (PC) in accordance wit performance categorization
~-eriteria given in-the applicable DOE standard. For-seismic-hazard, the

‘applicable DOE. Standard is UCRL-15910, which is currently being’ rev1sed as

C) are assigned to one of five
h

-

e ,;uraft DOE Standard: .-Goals.and performance catéonries ara selected by
-engineers-with kﬁﬁw1edgc of systems, afeLy requirements, and facility
operations in a manner that meets DOE safety policies.

£1 Ffavmanrcra ratnanvine_ava_ae Fallaues
TotTrtrrr e --':lr—he-'-r.'flve‘ ‘?QF‘TUI“JTIUIIC\.' c“t‘—-ggl- T Arvc" Qa2 " ¥l I1Tuno .

.1} PC 0--No consideration of natural phenomena is nacessary.
2y ~PC 1-ana PC -2-=These-have NPH provisions consistent with mode]
o bu11d1ng codes, where ensuring 1ife safety for onsite personnel or
_continuity of essential Qperat1ans is an issue of importance. For
primary concern is preventing maJor structural
apse that wooid ‘endanger personnei. PC 2 55C are of
rtance because of mission-dependent considerations.

:3‘
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e ez - TheY. mAy--2150.pose a greater danger to onsite personnel than PC 1
ecause of operatlons or hazardous materials within the SSC.
2 performance goal is consistent with the design criteria
éntial facilities {e.g. hospitais, fire and poiice
s

d centers for emergency operations) in accordance with

L9 L g Y

pub11c health and safety and to the environment because

- - radioactive or toxic materials are present in significant

- Tquantities. PC 3 NPH'previsicns’are,censfstent with those used
for re-evaluation of commercial piutonium facilities with
conservatism in between that of model building code requirements
and civilian nuclear power p]ant requirements. PC 4 seismic
—-—.pravisions:-are-consistent with_those used for re-evaluation or
design of civilian nuclear power plants, where offsite release of
w—emo -2 hazardous-material must be prevented.

TION OF THE ERDF

o o . A study was performed to determine the hazard classification of the ERDF
(WHC 1993a). The purpose of this study was to (1) establish the review and
-~ - —authorization level of the safety analysis and (2) provide a basis for
applying a graded approach to the level of analysis and documentation of
- -safety analysis-reports: -The-hazard ctassification was concluded to be low.

o | 3.0 GEOLOGY AND SEISMIC HAZARDS

y,of the Columbia Basin and Hanford Site has been discussed in
d.will not he reneated,hprp ,,,J’.\ nggd summary of ths site
DOE (1988) and Reidel et al. (1992). T

1 geology and history of deformation at the Hanford Site

Y Yo ]

is Dy Re1ae| et al. (198/, 1993).

The Hanford Site is located in the Pasco Basin, a large topographic and
structural basin in the Yakima Fold Belt. The Yakima Fold Belt and the
s e e Patouse- blﬁﬁé ‘are-the two major structural-subprovinces of the Columbia Basin.
.. ... The Palouse Stope is a relatively undeformed area that occupies the eastern
- part of the Columbia Basin, and the Yakima Fold Belt is the western Columbia
Basin.

The CoTumbia Basin has a Tong and complex structural history. The
anticiinal ridges and synclinal valleys began developing soon after the
- tTal ‘éruptions Tof “the Columbia River Basalt Group over I7 million years

mﬂééq These folds continued to develop after the eruptions ceased, and data
“indicate that the folds continue to grow The estimated contemporary growth
rate for the folds is approximately 0.04 mm/year (range 0.02 to 0.06 mm/year)

based on extrapolated geologic data.
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structures might affect the nearby nuclear or hydroelectric facilities in the

Columbia Basin area. It is for this reason that extensive geologic and

geophysical investigations have been conducted throughout this specific area
ding Columbia Plateau since the 1970's. In the case of the

ootomez o Itohas- Jong been realized that an earthquake in the Yakima Fold Belt

T - and the sur u’u"iunlg LOTUMDTd
"~'ffm~rrrrrnueiear—Fabi ities at Hanford, a cemb1nab*on of determ1n1st1c and

- probabitistic sefsmic hazard-analysis methods-have-been-employed to provide
'-""'—"-—'the “basts for-evatuating existing facilities and to serve as the des1gn basis

- ———.——.- for-new structures. In these assessments, the nearby geologic structures have

' . been conservat1vely assumed to be se1smogen1c even in the absence of field
-evidence for recent faulting.- So cal 11ed - "random" eambhquakes have also been

~worongsed inthiss P*‘UCESS tEthﬁhﬂrﬁrﬁM tdncertainties” 1II7£I.|..1I:-I‘|'.-I::]. or location of
earthquakes

¢ hazard-at-a site-is-a functio ation and geometry

ces of future earthquakes; the f f occurrence of

arthquakes on these sources, and the characteristics of seismic
wave propagat1on in the reg1on This section summarizes the seismic hazard

“Cranhdthe SE1SWHC'hHZETﬁ'aﬂ61y'1 +hat has beeir gone for the Hanford Site. The

e e omost -recent -seismic hazard analysis for the Hanford Site was a probab111st1c
analysis done by Geomatrix for Westinghouse (WHC 1993b).

3.2.1 Methodology

.. ___A praobabilistic seismic hazard analysis defines the likelihood that
T T various 1eveis of ground motion will be exceeded during a specified time
.- _period. - The analysis procedure was or igjnalT““nrnnesec Dy Cornell (1968), and
the procedure has evoTved since that time as more is understood about the
- earthquake process and technigues for evaluating seismological, geological,
and geophysical data. The analys1s performed by Geomatrix Lonsultants, Inc
o 0 gt the Hanford Site (WHC 1993b) is a state-of-ihe-ari analysis using the most
~____ __recent geologic data and tectonic models. The models, parameters, and their
- relative we1ghts presented in that report represent a consensus of a team
. .developed. through muitiple meetings and discussions,

3.2.2 Seismic Hazard Model
e oo TThe s setsmichazard madet-conssts o -two Tbasd 5
’_'_‘:'_'*"”_’_"i"_;""’“*Ln% Sgurees— G“f n‘ute t} .1l “t 2&7‘ hqn-alrnr &“d*&' mOde.! f tue g f
' ground motion ‘at the site of future earthquakes. Each potential earthquake
source is characterized by parameters that describe its location, geometry,
maximum magnitude, and earthquake recurrence. A complete discussion of the
.~ .. __ development of the model and its uncertainty is presented in WHC (1993b).

TTuew

3.3 SEISMIC SOURCES

wowsensienes s wkarthquake activity A the-Columbia Basin is attributed to three
—iem=scsenarate SOUTCE vegions of - the seismogenic crust: fauit sources expressed at
the surface by the Yakima folds and related reverse/thrust faults, a shallow

L



U 4 crystalline basement sour -region-that extends from the top of the
- -grystalline basement io. *he b se. of the seismogenic.crust. These seismic
T ”‘§G‘f€?§'aﬁé‘HT:CuaS"A“iﬁ”GSE‘fi%%&}'iﬁﬁ Summairized oy wic-{(15530) . - They fo
~the basic framework for their seismic hazard analysis.
- -—--34--CAPABLE FAULTS AT THE RANFORD SITE

-~ Figure 2 shows the most recent compilation of published and unpublished

geology from the ERDF site (Reidel and Fecht 1993a, 1993c). These maps show

— g1 the known faults and folds near the ERDF site ~-The faults are associated
e - o-with the anticlinal ridges {h -make up-the Yakima-Fold-Belt. Two faults, the
T Cold Creek fault and the May Junction fau]t are located within the Cold Creek

.syncline. Both these faults are very limited in length compared to the faults
-—------- wssuciated with the anticlinal ridges.

"A11 the faulits on the Hanford Site are considered to have some finite
probability of being "capable" faults following Nuclear Regulatory Commission
(NRC). nucTear piant Ticensing criteria. This approach Was'takeh to be
oo ooconservatives -however;onty -the-Central- Gabte Mountain fauit has been shown to
“wo o= oohavespest-13,000-year -movement. The Smyrna Bench segment of the Saddle

Mountains fault has long been suspected of having late Quaternary-Holocene
- -movement {Reidel et ai. 1993), but no conciusive data has been found. The
nearest known fault to the ERDF facility is the Yakima Ridge fault at a

Aretanra nFfF 2T Lbm
labalite Ut 9 Rk

4.0 SEISMIC HAZARD ANALYSIS RESULTS
Fﬁgure B’presentS“tﬁe cﬁmputed‘mean peak hazard and computed uncertainty

-~ - -accelerations at pericds of 0.3 and 2.0 seconds. The uncertainty bands vary
o -_._..._from about one order of magnitude at low ground motion levels to over two
ooz - -orders-of magnitude-at large ground motion_levels.  The uncertainty in the
computed hazard also increases as one considers longer periods of vibration.
The distribution in computed frequency of exceedance becomes skewed at the
~higher-ground -mation-levels;, and the-mean hazard )ies-near the 75th-percentile
“of the hazard distribution. The 200 East Area is essentially the same as the

ann Haad

- “r 'm
LU WEST Area.

5.0 CONCLUSIONS

The Tow-hazard ERDF fac111tv has a performance goal of 10" as outlined
in Kennedy et al. (1990). The 10 ground motion is about 0.13 g

oo {acceleration of qrav1ty) The Hanford Plant Standard Structural Design

___ Criteria (SOC ) (WHC "1989) gives ihe peak ground acceéleration of 0.12 g for a

(
~low hazard.  Guidance in WHC (1989) 1is appropriate for use on this facility.



Ay it

EE-TUNPS TR " P NS AN R T V]

Ly

s i

-

o] PG . wda A e

rith it W o

RS ¥

<

9513339 008y

Figure 2.

WHC-SD-W296-

Gealogic Map of the

Showing A1l Known Fault: '

Legend
Loess

Alluvium
Stabitized Sond Dunes

Active Samd Dunes |
Fleod; Grovel Deposits
F}oodi Sediment 3 !
Flood Gravel 3
Flood Grewvel 3 and 4

Ellensburg. Formoiion

— Asotin Member

Esqua:tzei Member
Elephant Mt. Member:
Pornona Memger
Normbl fault

Thrust Fault

Contact '

Anticline '
Synicline :

R B L N S S
'? -s°d‘5‘7J ESges L 7 ?('_J |
; - .’l ~ m— T 4——'"7\

N —

nE ‘ 1 !
> N . S RS A Woste“ Momcu|em1ent

"

Cds

i e e e,

9]
=
0

\

- Lt cihe . I s - ¥ ‘,), C:_ i : . ;
\-..,_‘ ' o T ., \ - : P ! . :- ‘ : IY ‘ = . i ‘
o~ + I RO AT : ﬂﬂ'—-{ J gts 2 T

. iy ' " - | H . y
H wog H ! et e
d.....-.. f ) “'-‘.,,'/"‘"_=_></-1
Tr— ol PR t/‘ o (;‘fs:5

afe’

e

Nz

‘_..:—-/""— _F""“E i}""\“

\ /‘ ‘ Qf‘33 3T
*7‘12[ ' '5’5"3:

Qfg\

~-_H.\\ L PR Srsis
s, Cds. \-:!‘(-"/’.- P
) L N """--—--._________“ o . ///} ! : L - e ‘ Dfs _J__-— Qj
. 12 ; . " P [ b, : o ¢
~ : e ~ [ '3 £ T A { e 1—-—"‘»—-...._.——" — L ‘ \\
'__‘_M“ * . “:f;: H. A _s|=m\\. . ,\ ) 3 | | .\\“-" . . - /2"? hib ! P i . ct

- GEO SC.l\ 14 "’.(.‘).39 3--D




10-1

10~

10—3

T == 0.3 sec,

: o
5% d'um|ph"\|g :

Peak Acceleration (g)

sile a with sibduction zone 12/7/%43

Spectral Acceleralion (g)

: II T ¥ LALA 1 ) F L} L L) LI
: RN\
| | ' : ‘ \\\\ N N
. " ‘ \‘\ \‘I\\ )
r ! \ \ ll+
\‘
1Y
W
— - _ L
L . - 1
lE '. - | \ \‘\
E-—-— Mean “— weaan
- -——— S5th% C———— 5th¥% S\ *
| ~--- 15th% [---- 15thz \ —--- a5z ALY
— «  50Ih% — - 50ith% \ — .« 50th% AW \ ,\"
— + B5th% — + BSIh% \5 —+ 857z \\ \
_H_lx -91511*1117:1 _-—‘lx § 9.51"3171|l L O W Y .] _lx L %51"?17.11] \\\11 ‘
1072 10°! | 1 10-2 107! ' 1 1072 10"' 1

Spectral Acceleration (g)

nduog -t g-Banbly - oo

007 Y]
484 U196-0% UIG pie-uRen PR

S9AANT PAEZEH STL U




£
H’?OR DDT 2?2 Loy N

-|r ne v i
Mo TAERATT L WY VUL, Wy, W

7.0 REFERENCES

1, -1968, "Engineering Risk Analysis," Bulletin of Seismological
Society of Amerlca, v. 58, p. 1583-1606.

--DOE.. 1988, Consultation Draft, Site Characterization Plan, Reference
Repository Location, Hanford Site, Washington, DOE/RW-0164, Vols. 1-9,
U.S. Department of Energy, Washington, D. C.

“DOE, 19932, WNatural Phenomena Hazards Mitigation U S Department of Energy
Order 5480.28, Washington D.C.

DOE, 1993b, Conceptual Design Report for the Environmental Restoration
Disposal Faci?rty 60% Draft: Report DOE/RL/12074--28 Rev. O, prepared by
= - .o theDepartment -of the Army. for U 5. Department of Energy, R1rh1nnd
' """ Operations 0ffice, Richland, Wash1ngton

* _Ecology, EPA, and DOE, 1989, et seq., Hanford Federal Facility Agreement and
~ Consent Order, Washington State Department of Ecology, U.S.

"Environmental Protection Agency, and U.S. Department of Energy, Olympia,
Washington.

Kennedy, R.P., S.A. Short, J.R. McDonald, M.W. McCann, Jr., R.C. Murray,
J.R. Hill, 1990, Design and Evaluation Guidelines for Department of
- Epergyer getlivies-Subjected to-Nataral- ruéﬁ&ﬁéﬁ&”n&Z&f&a,'U S
- Bepartment ef -Energy Report -ULRL-1591¢; - Department of Energy,
Wasnington, D.C.

3 U

ologic

_Reidel, S.P., K.R. Fecht, M.C. Hagood, and T.L. Tolan, 1987, "The Ge
and Tectonism

Evn1L?1on of the Central Columbia Plateau,” in Volcanism
7n-the Cotumbia River Flood-Basall Pruv:nce, S.PReidel an

P.R. Hooper, editors, Geological Society of America Special Paper 239,
p. 247-264,

e
nri
il
e

a

. Lindsey, and K.R. Fecht, 1992, Field Trip Guide to the
ite, WHC-MR-039], Westinghouse Hanford Company, Richland,

“—ReideT, S.P., N.P. Campbell, K.R. Fecht, and K.

- Cenozoic Structure and Stva**granhy of--S¢
ToTiont oo oo Secong Symposium o on the Geology of Washi
S GEUFagj -and-EFarth Resources Bulletin-80; -

aditnwe
CUI LUl o

Llnusey, 1 "lLate

n‘?‘\ﬂ:\T ”

9
I L1 &1 a
on: Washing
ey and

93,
shington," in
ton Division of
. Lasmanis,

..3 0

0
R

* Reidel, S.P.;fand K.R. Fecht, 1993a, Compr?atvon Geologic Map of the Priest

mmies e oo Rapids-Quadrangle, Mashington, WHC-MR-0442, Westinghouse Hanford
Company, Richland, Washington.

, $.P., and K.R. Fecht, 1893b, Compilation Geo?ogvc Map of the Richland
qu aarangte Washington, WHC- MR 0441, Westinghouse Hanford Company,
Richiand, Washington.

£
4]

i
£
4]

—
(F4]



- WHC,~1993b,-Probabilisti

ﬂi ﬁidﬁmegﬁﬁiwzgs RPT-002, Rev 0

Weeks, D.C. and J.V.Borghese, 1993, Site Character1zat10n Plan for the
’”fﬁﬁf“aﬁmeﬁi_ﬁ? Ffstﬂr3f73ﬁ ﬁlauuaul"raLIITt)’, w!’{b QIJ I'.N AP 128 Rev. 0,
westinghouse Hanford Company, Richland, Washington.

~_WHC,_1989, Standard Arch-Civil Design Criteria:r Hanford Piant Siandards,

SCD-4.1, Westinghouse Hanford Company, Richland, Washington.

- -WHC,-1993a, Environmental Restoration Storage and DiSposaI Facr?:ty,_Progect

tlam e _tio e

" W-206 " Hazard Classification, WHC=SD-W296-HC-001, Rev. 0, Westinghouse
Hanford Company, Richland, wash1ngton

ye _Apa?yg; DOF Hanford fom
ous

[y
g, D0
v -1, Westingho

Cl.l

m .l" a7
_____ T AR T
03,

washrngton,"wHC SO-
Richland Washington.

~_ Cale
N Tt oD
GN-DB-

l—wl

-_—

~WHC, 1993¢, Siting Evaluation Report for the Environmental Restorat:an

Disposal Facility, WHC-SD- EN-EV- 009, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

10



P u P ¢ Bl

B aTats

i e bl

iy
[RL

DISTRIBUTION SHEET

To

LR RO1 R E

Page 1 of 1

Date January 6, 1994

DOGW MGO DD O S = 3

Project Title/Work Order EDT No. g02515
Natural Hazards Phenomena Mitigation with respect to Seismic _ | ECN No.
Hazards at the Environmental Restoration Disposal Facility
- Text Text Only Attach./ | EDT/ECN
Name MSIN | With All Appendix Only
) Attach. Only
M. I Wood - N3-13 X
A. Khateel K5-22 X
R. Dronen A5-56 X
A, Casbon AB-56 X
L. Greenwald A5-20 X
£. Hodge A5-56 X
€. Weekes He-06 X
S. Weeks H6-26 X
€. Evans H6-23 X
H. Dunkirk B3-06 X
V. Roeck (5} _ H6-01 X
P. Reidel (5} H6-06 X
S. Schmid H6-06 X
M. Tallman (5) H5-60 X
Central Files {(2) - L8-04 X
CEPIC R -H6=08 X
IRA (2) HA-17 X



	1.TIF
	2.TIF
	3.TIF
	4.TIF
	5.TIF
	6.TIF
	7.TIF
	8.TIF
	9.TIF
	10.TIF
	11.TIF
	12.TIF
	13.TIF
	14.TIF
	15.TIF
	16.TIF

